EXHAUST EMISSION CONTROL SYSTEM FOR ENGINE 



BACKGR OUND OF THE TNVF.NTTON 
FIELD OF THE INVENTION 

The present invention relates to an exhaust emission control 
system for an engine, comprising an exhaust emission control 
catalyst disposed in an exhaust muffler whose inside is divided 
into a plurality of chambers. 
DESCRIPTION OF THE RELATED ART 

An exhaust emission control system including an exhaust 
emission control catalyst disposed in an exhaust muffler whose 
inside is divided into a plurality of chambers, is already known, 
for example, from Japanese Patent Application Laid-open 
No. 11-303623. 

NOx, "HC and CO are contained as components to be converted 
in an exhaust gas from an engine, and an exhaust emission control 
catalyst promotes reduction reaction of NOx and oxidation reaction 
of HC and CO. There is an exhaust emission control system already 
known, for example, from Japanese Patent Application Laid-open 
No. 9-273419, which is designed so that external air is introduced 
into an exhaust muffler in order to promote oxidation reaction 
by making up for the shortage of an amount of oxygen contained 
in an exhaust gas. 

In the exhaust emission control system disclosed in Japanese 
Patent Application Laid-open No. 9-273419, the inside of the 
exhaust muffler is divided into a first chamber into which the 
exhaust gas from the engine is introduced and a second chamber 



leading to an exhaust gas discharge port^ and the external air 
is introduced into the first chamber. However, in a state in which 
an amount of oxygen is large, the reduction reaction of NOx in 
the exhaust gas does not advance. Therefore, in the conventional 
technique in which the external air is introduced immediately into 
the exhaust gas which is introduced from the engine into the exhaust 
muffler, it is difficult to sufficiently convert NOx. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide an exhaust emission control system for an engine, wherein 
NOx, HC and CO in an exhaust gas can be converted effectively. 

To achieve the above object, according to the present 
invention, there is provided an exhaust emission control system 
for an engine, comprising an exhaust emission control catalyst 
disposed in an exhaust muffler whose inside is divided into a 
plurality of chambers, wherein at least a portion of the inside 
of the exhaust muffler is divided into a first chamber for 
converting mainly NOx in exhaust gas and a second chamber for 
converting HC and CO in the exhaust gas, and is provided with a 
partition wall having a conduit for guiding the exhaust gas from 
the first chamber to the second chamber, and wherein the exhaust 
muffler comprises : an exhaust gas inlet for introducing the exhaust 
gas into the first chamber; an external-air suction means for 
sucking external air into the second chamber; and a discharge pipe 
for discharging the external air and the exhaust gas flowing 
through the second chamber. 



With this arrangement^ the reduction treatment mainly for 
NOx can be carried out in the first chamber in consideration of 
the fact that the content of oxygen in the exhaust gas introduced 
from the engine into the first chamber is relatively small, and 
the oxidation treatment for HC and CO can be promoted utilizing 
the effect that the content of oxygen is increased by the production 
of oxygen in the reduction treatment and by sucking the external 
air through the external-air suction means. Therefore, NOx, HC 
and CO in the exhaust gas can be converted effectively. 

The above and other objects, features and advantages of the 
invention will become apparent from the following description of 
the preferred embodiment taken in conjunction with the 
accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINC;^ 

Fig.l is a partially cutaway front view of a portion of an 
general-purpose engine. 

Fig. 2 is a sectional view taken along a line 2-2 in Fig.l. 

Fig. 3 is a sectional view taken along a line 3-3 in Fig. 2. 

Fig. 4 is a graph showing changes of the conversion rate with 
respect to the air-fuel ratio. 

DESCRIPTION OF THE PREFERRED EM BODIMENT 
The present invention will now be described by way of a 
preferred embodiment with reference to Figs.l to 4. Referring 
first to Fig.l, a general-purpose engine is an air-cooled 
single-cylinder engine used, for example, in a working machine 



or the like, and has an engine body 21 which comprises: a crankcase 
22; a cylinder block 23 slightly inclined upwards and protruding 
from one side of the crankcase 22; and a cylinder head 24 coupled 
to a head of the cylinder block 23. A large number of air-cooling 
fins 23a and 24a are provided on outer surfaces of the cylinder 
block 23 and the cylinder head 24. The crankcase 22 is installed 
on a cylinder head of any working machine via an installation 
surface 22a of its lower face. 

A cylinder bore 26 is formed in the cylinder block 23, and 
slidably receives therein a piston 25. A combustion chamber 27 
is formed between the cylinder block 23 and the cylinder head 24, 
so that a top of the piston 25 faces the combustion chamber 27. 

The piston 25, a crankshaft 28 rotatably carried in the 
crankcase 22, and a support shaft 2 9 which is carried in the 
crankcase 22 of the engine body 21 and which can be displaced in 
a plane perpendicular to the axis of the crankshaft 28, are 
connected to one another through a link mechanism 30. Therefore, 
the compression ratio of the engine is changed by changing the 
position of the support shaft 2 9 in the plane perpendicular to 
the axis of the crankshaft 28. 

An intake port 31 and an exhaust port (not shown) capable 
of leading to the combustion chamber 27 are formed in the cylinder 
head 24. Disposed in the cylinder head 24 are an intake valve 32 
openable and closable for providing connection and disconnection 
between the intake port 31 and the combustion chamber 27 as well 
as an exhaust valve (not shown) openable and closable for providing 
connection and disconnection between the exhaust port and the 



combustion chamber 27. A spark plug 33 is threadedly mounted to 
the cylinder head 24 with its electrodes facing the combustion 
chamber 27. 

An exhaust pipe 34 leading to the exhaust port is connected 
to an upper portion of the cylinder head 24, and also connected 
to an exhaust muffler 36 covered with a cover 35. Further, a fuel 
tank 37 is disposed above the crankcase 22, so that it is supported 
on the crankcase 22. 

Referring to Figs. 2 and 3, the exhaust muffler 36 comprises 
first and second case members 38 and 39 each of which is formed 
into a bowl shape and whose opening edges are bonded together by 
crimping to clamp a peripheral edge of a partition wall 40 between 
them. The partition wall 40 comprises a pair of partition plate 
members 41 and 42 superposed on each other. 

The inside of the exhaust muffler 36 is divided by the 
partition wall 40 into a first chamber 43 for converting mainly 
NOx in exhaust gas and a second chamber 44 for converting HC and 
CO in the exhaust gas, and a third chamber 45 is defined between 
the partition plate members 41 and 42 of the partition wall 40. 

The first case member 38 of the exhaust muffler 36 is provided 
with an exhaust gas inlet 4 6 to which the exhaust pipe 34 is 
connected, so that the exhaust gas guided from the engine through 
the exhaust pipe 34 is introduced into the first chamber 43. 

Bulges 41a and 42a swelled to opposite sides are formed on 
portions of the first and second partition plate members 41 and 
42, respectively- The third chamber 45 is defined by the bulges 
41a and 42a, and an exhaust pipe 47 leading to the third chamber 
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45 is formed by the bulges 41a and 42a. The exhaust pipe 47 
protrudes to the outside from coupled portions of the first and 
second case members 38 and 39. A plurality of small bores 48 are 
provided in the bulge 42 of the second partition plate member 42, 
to permit the second chamber 4 4 to communicate with the third 
chamber 45, so that the exhaust gas is guided from the second 
chamber 44 through the small bores 48 into the third chamber 45, 
and discharged through the exhaust pipe 4 7 to the outside. 

A conduit 4 9 for guiding the exhaust gas from the first 
chamber 43 to the second chamber 44 is integrally provided on the 
first partition plate member 41 of the partition wall 40, at a 
location offset from the third chamber 45, to protrude toward the 
second chamber 44, so that the exhaust gas is guided through the 
conduit 49 to the second chamber 44. 

The exhaust muffler 36 includes an external-air suction 
means 50 for sucking external air into the second chamber 44. The 
external-air suction means 50 comprises: an external-air 
introduction chamber 51 which is defined between the first and 
second partition plate members 41 and 42 of the partition wall 
40 to coaxially surround the conduit 4 9 and lead to the outside; 
and a suction tube 52 integrally provided on the second partition 
plate member 42 to communicate with the external-air introduction 
chamber 51. The external-air suction means 50 ensures that the 
external air outside the exhaust muffler 36 is sucked into the 
second chamber 44 by a negative pressure generated around the 
conduit 49, i.e., in the suction tube 52 when the exhaust gas in 
the first chamber 43 is ejected vigorously from the conduit 49 



into the second chamber 44. 

In such exhaust muffler 36, an exhaust emission control 
catalyst 53 is applied to inner surfaces of the first and second 
case members 38 and 39 . A ternary catalyst promoting the reduction 
reaction of NOx in the exhaust gas and the oxidation reaction of 
HC and CO in the exhaust gas, can be suitably used as the exhaust 
emission control catalyst 53. 

The conversion rates of NOx, HC and CO change depending on 
the concentration of oxygen in the exhaust gas. When the 
concentration of oxygen is low, the conversion rate of NOx can 
be increased, but the conversion rates of HC and CO are decreased. 
When the concentration of oxygen is high, the conversion rates 
of HC and CO can be increased, but the conversion rate of NOx is 
decreased. Because the concentration of oxygen in the first 
chamber 43 into which the exhaust gas is introduced directly from 
the engine is relatively low, the first chamber 43 is used to 
convert mainly NOx in the exhaust gas. Because the external air 
is sucked into the second chamber 44, and oxygen produced by the 
reduction reaction of NOx is also contained in the exhaust gas, 
so that the concentration of oxygen in the second chamber 4 4 becomes 
relatively high, the second chamber 44 is used to convert the HC 
and CO in the exhaust gas. 

In this manner, the reduction treatment mainly for NOx can 
be carried out in the first chamber 4 3 in consideration of the 
fact that the content of oxygen in the exhaust gas introduced from 
the engine into the first chamber 43 is relatively low, and the 
oxidation treatment of HC and CO can be promoted in the second 



chamber 44 by utilizing the effect that the content of oxygen is 
increased to a relatively large value by the production of oxygen 
in the reduction treatment and by the suction of the external air 
through the external-air suction means 50- Therefore, NOx, HC and 
CO in the exhaust gas can be converted effectively. 

Although the embodiment of the present invention has been 
described in detail, it will be understood that the present 
invention is not limited to the above-described embodiment, and 
various modifications in design may be made without departing from 
the spirit and scope of the invention defined in the claims. 

For example, the example using the ternary catalyst as the 
exhaust emission control catalyst 53 has been described in the 
embodiment, but a reduction catalyst may be used in a section facing 
the first chamber 43 for converting mainly NOx in the exhaust gas, 
and an oxidation catalyst may be used in a section facing the second 
chamber 44 for converting HC and CO in the exhaust gas. 



